Angiotensin (5 ng/kg/min and 50 ng/kg/min) was infused directly into the left renal artery of anesthetized dogs in order to examine its effects on the renal func tion. Urinary volume, creatinine clearance (GFR), PAH-clearance (RPF) and electrolyte excretion were decreased by infusion of angiotensin in a small dose. On the other hand extreme reductions of urinary volume, GFR, RPF and electrolyte excretion were observed immediately after the beginning of angiotensin infusion in a large dose, and were followed by gradual increases in these parameters during the administration of angiotensin (tachyphylaxis).
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Angiotensin (5 ng/kg/min and 50 ng/kg/min) was infused directly into the left renal artery of anesthetized dogs in order to examine its effects on the renal func tion. Urinary volume, creatinine clearance (GFR), PAH-clearance (RPF) and electrolyte excretion were decreased by infusion of angiotensin in a small dose. On the other hand extreme reductions of urinary volume, GFR, RPF and electrolyte excretion were observed immediately after the beginning of angiotensin infusion in a large dose, and were followed by gradual increases in these parameters during the administration of angiotensin (tachyphylaxis).
In four out of six cases, urinary volume and sodium excretion surpassed the control values with increased extraction fraction of sodium. These results suggested that angiotensin affected the renal function mainly through two mechanisms:
Firstly, the vasoconstrictive action of angiotensin on the renovascular system causes decrease in urinary output, and secondly the. direct action on the tubular system causes natriuresis. fraction of sodium was decreased. These changes were approximately constant throughout the administration of angiotensin. The blood pressure did not change appreciably. Table 2 and Fig. 2 show the changes in the function of the kidney on the infused side when 50 ng/kg/min of angiotensin was administered. The cessation of urinary flow observed immediately after starting the infusion was followed by gradual increase in urinary volume within 3 minutes. In four of six cases, the urinary volume during the angiotensin infusion surpassed the control value. Similar findings were obtained on sodium and potassium excretions, GFR and RPF. The extraction fraction of sodium also increased, Blood pressure rose by 20 to 40 mmHg in systole.
Figs. 3 and 4 show the comparison of the actual values in the functions between the kidneys on the infused and control sides when 5 and 50 ng/kg/min of angiotensin were administered into the renal artery. In none of the cases, the function of the kidney of the control side changed appreciably.
COMMENT
When 5 ng/kg/min of angiotensin was infused, RPF, GFR, sodium and potas sium excretion and urinary output were decreased. Especially, the decreases in RPF, sodium excretion and urinary volume were prominent. Similar observations .. --..-were reported by Louis and Doyle" and Mealy et al.8 Mueller et al .9 have already described that even very slight depression of GFR should cause a considerable fall in urinary excretion of sodium. Since the same mechanism seems to operate in the alteration of the renal functions in the case of angiotensin infusion, it seems possible that the slight reduction of glomerular filtration due to vasoconstrictive effect of angiotensin, i.e., the decrease in tubular load causes a marked decrease in excretion of sodium and water. When 50 ng/kg/min of angiotensin were infused, the changes were quite different from the results observed in the cases of infusion with small dose of angiotensin. Extreme oliguria in the very beginning of infusion was followed by gradual increase of urinary volume. Four of six cases showed that the urinary volume in the later period of angiotensin infusion surpassed the control value. In the remaining two cases, however, a similar pattern to that observed in the 5 ng/kg/min infusion was demonstrated.
Therefore, we considered that there was individual difference in the sensitivity to the diuretic action of angiotensin.
What is the mechanism of natriuresis in the cases of infusion with large amount of angiotensin? Healy et al.8 and Louis and Doyle7 reported inhibitory action of angiotensin on the sodium reabsorption in the tubule basing upon their experiments in dogs with intravenous infusion of large amount of angiotensin. Langford10 using Sperber chicken preparation and Vander11 by the stop-flow method observed the natriuretic effect of angiotensin, which was attributed to its direct action on the renal tubule. We also consider that the natriuresis is possibly due to the direct action of angiotensin on the renal tubule, because there are cases in which sodium excretion higher than the control value is observed even when GFR and RPF have recovered their control level and also because extraction fraction of sodium is constantly high in association with dieresis. The possible involvement of endocrine factors, e.g., antidiuretic hormone and aldosterone, was thought to be negligible in the present experiments, because the change of urinary volume or sodium excretion did not occur in the contralateral control kidney.
In the present experiments, we have observed that a large amount of angiotensin caused a temporary oliguria followed by a, gradual increase of urinary volume, and RPF changed in proportion to the change of urinary volume. This seems to show that the vasoconstrictive action of angiotensin lasts for only two to five minutes after the start of infusion of a large dose of angiotensin.
It has been reported that tachyphylaxis to the pressor effect of the peptide was observed only when a large amount of angiotensin was infused.12 Since the tachyphylaxis is the result of decreased sensitivity of the vascular system to angiotensin, the same phenomenon can be also expected in the renovascular system when a large amount of angiotensin was administered directly into the renal artery. Antidiuresis in the cases of administration of small amount of angiotensin can be understood on the basis of absent tachyphylaxis and of tubular preponderance due to acute reduction of glomerular filtration.
The present results suggested that angiotensin might affect the renal futnc tion mainly through two mechanisms. First, its vasoconstrictivee action to the renovascular system causes a decrease in urinary volume and sodium excretion through the reduction in tubular load. Since the extreme vasoconstrictive effect produced by administration of a large amount of angiotensin lasts only a few minutes (tachyphylaxis), RPF and GFR gradually return to the initial level. On the other hand, when a small amount of angiotensin is administered, the tachyphylaxis is not observed and the reduction of RPF and GFR is maintained during the angiotensin infusion. The second mechanism is the direct action of angiotensin on the tubular cells. Natriuresis during the administration of a large amount of angiotensin can be explained by its inhibitory action on the tubular reabsorption of sodium. We consider that these two mechanisms may operate 
